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Abstract not available for JP2002527144T 
Abstract of corresponding document: WO0021470 
Composite devices for tissue engineering are 
provided having a gradient of one or more of the 
following; materials, macroamhitecture, 
microarchitecture, or mechanical properties, 
which can be used to select or promote 
attachment of specific cell types on and in the 
devices prior to and/or after implantation. In 
various embodiments, the gradient forms a 
transition zone in the device from a region 
composed of materials or having properties best 
suited for one type of tissue to a region 
composed of materials or having properties 
suited for a different type of tissue. The devices 
are made in a continuous process that imparts 
structural integrity as well as a unique gradient of 
materials in the architecture. The gradient may 
relate to the materials, the macroarchitecture, the 
microarchitecture, the mechanical properties of 
the device, or several of these together. The 
devices disclosed herein typically are made using 
solid free form processes, especially three- 
dimensional printing process (3DP<TM>). The 
device can be manufactured in a single 
continuous process such that the transition from 
one form of tissue regeneration scaffold and the 
other form of tissue regeneration scaffold have 
no "seams" and are not subject to differenb'at 
swelling along an axis once the device is 
implanted into physiological fluid. 
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, yvBsa/uS'*^ (tcp) , *)ymtiiw>u* mttJiUPVi*. Tfrz. 

? h y ^Xtft^n*, *JE**lT^**i«Ktt* ProOsteon 500 
(I nterpore International), BoneSource 
(Or thof i x) fc^tfOSTEOSET (Wright Medical 
Technology), Grafton Gel, Flex, P u t 

ty (Osteotech), ££tfCo I lagraft (Zimmer) 

[004 1] 

WfcA-sTRFffeTfcatt-re**, #'Jifl/>m'fK (PEO) {*, j[£$B 
[0042] 
[0 0 4 3] 
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HP 



(24) 



208 396 3958 P. 28/81 
002-5 2 7 1 4 4 



[0044] 
[0045) 

*£*ru ittTLis. tzmm^s $Mta?. ^tq<k*mx ^-Tha-Tv 

[0046] 
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(25) 



208 396 3958 P. 29/81 
0 0 2-5 27 1 4 4 



[0047] 

Mmmmwtm? (b f g f) v t* : ?>x&-s.>?mjm¥P (tgf-/3 
) , (ngf) v <oxv>fflgmm¥-i (igf-1) . mm 

(GH) v ±i5S»S14 (MSA) v (CDF), 

jbm^>/\ o ^m (bmp) ztcimto^mim?. mmmmm^ (zv^tx 

[0048] 

wet** ^#cDM^iuS3fe-r^g^^n/£:iifflj}a^^ N (#si<:j&l; 

[0049] 
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HP 



(26) 



208 396 3958 P. 30/81 
tfg2Q02-S2 7 144 



[0050] 
[005 1] 

C<Dr/KX*iHir-*fca6a>»*L^3&«tt, gl^eSiim^ (soli 
d free-form fabrication) (SFF) T£^ 0 SFF 

m& r'jy^noymmzmtttzztiz&oTs mm (but id p 
lane) ^<omm^mmmz^mt^rctt>Kmm^nm^ sff^i a* 
<?>x*j*-mm* mmmt5&xmttn?<>>mimm*tu +vf (ca 
d) ^LTv %£(De^ &m&£zf®m*m-?z>mm*fmLw% a 

Fyp-bX (flUfcfck 3 DP) *^LTJBfiE*ti»SCt*Si*«„ 
[0052] 

3 D P ti s |»3|e«SSU *LTI9*^y K±fc/K-f V5r-*3te»*«^P 

^S^'JVfO^t SachsS, TCAD-Cast 

ingrDirect Fabrication of Ceramic Sh 

ells andCores by Three-d iment iona I 

PrintingrManufacturing Review 5 (2) * 1 

1 7-1 26 (1 9 9 2) &£tfftHm&5. 2 0 4, 055§ 
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(27) 



208 396 3958 P^l/Sl 
f#S20 0 2-527 1 4 4 



LTliv MMi?* >y h3S (continuous jet stream) zf'J 
Vr-Ay Kfc£tf KPf^tV77>K (drop-on-demand) (D 
OD) K^f^ii^<D^M^W6n^ 0 CimaS 

te#T<5&H#i ! l : £5, 400, 962^3£lf|^5, 5 1 8, 680§ (C 

^/WXi:UTCOM<O/c«>0^?L'(40^1ia , tt (bioerodible) 
[0053] 

Ri. i . 2kHz $ T'omymz*3ffit%m*<r>\> by < vwr&imtz 

[0054] 

3 D P LTs 0 1 tc^*tt3 «fc -5 IC % fctt«teTOa«ttJci*«* 
[00 5 5] 
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(28) 



208 396 3958 P. 32/81 
1§§2 00 2-527 1 4 4 



•>^>^4»^ffi«*ti*«»<ofcrx h >/v"j v4f-d^«i«*titi, etna, 
i . □- g >^/aBwwitirr*» i ©who©** v >?-zmm.?% ; 

3. «**SK^c»»*« ; 

[0 0 5 6] 

#i&«tc*ij?Bi^n^^*\ *rc\m&z$mtT*tim 
ft*©T»'Mttr*i*o c©*ss<o?!ij5©i-3W\ ©^yv^-flDftitii^t) 

izm-KmrnisXTl* m*.l& ^Wfr-Vy? (rathol i n g) j 
x *^1Z&mX<7 V =L~<Oim/Qik (emptying), 2s£lf&MM3i 

<»&m*Wz> tVT.T-^v? (dusting) j) immTzmmiz. -h»M 
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HP 



(29) 



208 396 3958 P. 33/81 
#82002-527 1 44 



[0057] 

a ^jficwr©^** *<z>fig#Q**K (cad) m^hm^mtevmts 
zitizmzmmLT. =#.7ztim*mm?% B m^nr^mm^ *.<otm& 

[0058] 

mem (mz?) mm^y n saasi 6±icp-/i/*-£ 0 ei^jgar 
mom-sit, mi oo~$35oo^p>. ^LTcfcyftawtnii, 100-^ 

2 0 05^P>(Z)^Z*tUf5p &l^T\ 7y>hVyK2 2i& 
±KMW#- 2 4^tU ^LT^eXhV2 6^ 1^><DJf<D 

n-tx^ aa9^»«^«*-^»yiS-r (ISlfl!>«PB2fcJ:tf3) „ 

m^-rxit. mmi 5 0 ~*t> 5 0 0 = 0 p y > * lt£ y f^w^wu 

[0059] 

> Ki, H^D*liiS*^{w (microstructural primit 

ive) tmtnz* zo>m*mitLOT&mt. z<D~?nm&ftmk*nm%m 
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T^o 1. 1 cc/tfCO^b^UVSKV^iy V%M1S\ 45-755* 
nyotSLTy-JXttTZXVttyo?? by (PCD K<Da®£*> 
fe-3T8" /#T*5X*— fbT££?U:*7*>ft3ii^ 5 0 05^n>i(iiO5< 

ym*miiLtv£f8.-£ti%a ^vu^yvyh^y Kjugfe^^y/j^^na^ 

[0060] 

* m®%&ttV'(X*>zr^ y trusty y >x 

LMt ±IBi:lflU^TT ! 2 0 05^D>^-<>^^^^ «fc*j«^» 
[0061] 

3» Steffi LTP£^*iT i t»cfc<. T*> J: L\> 

[0062] 

>^^^^^, 3 d p ?-8p»o4micfe^T«*«rr«* 
o $gK<D?ftgl3&8%£Mttts 7U>x-r>f*n*JEK»(0«)ii«* (warpi 
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(3D 1SS2002-5271 44 



[0063] 

So 

[0064] 

*4 < 1 1 2 oca wr* c eHiogfte r y > x < > * <: £ k 

^^^"§o (aggress ive sol vent) te, US? 

izm&tZo msitemMt. *y*«ttw-rx««r*«*j:y^ a&tc 

[00 65] 
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